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INTENDED LEARNING OBJECTIVES (ILO) ©) | 


By the end of this lecture the student will be able to: 

1. Identify pharmacological characteristics of the other 
dopaminergic drugs that can be used to treat Parkinson 
disease 

2. Recognize the optimization of L-dopa therapy through 
its combination with the different agents 

3. Explain the adverse effects of dopaminergic 
antiparkinsonian agents 

4. Identify the role of anticholinergics in the treatment of 
Parkinson disease 
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Main points 


e Dopamine receptor agonists: mechanism of action, 
advantages & adverse effects. 


¢Apomorphine as a rescue medication 
eAmantadine: mechanism of action & adverse effects. 


e Selegiline: mechanism of action, advantages & adverse 
effects. 


*Entacapone: mechanism of action & adverse effects. 


¢Anticholinergic drugs: mechanism of action, indications 
& adverse effects 
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action of 
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e.g. Bromocripti 
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I) Dopaminergic drugs (Cont.) G 


2) Dopamine receptor agonists 
Ergot 


* Bromocriptine e Ropinirole 
e Pramipexole 
* Apomorhine 


Advantages: 


1. Longer duration of ==> 4 risk of dyskinesia & motor 
action fluctuations compared to patients 


2. Better absorption _ started on levodopa 
As monotherapy DA agonists are less effective than 


levodopa but are often used early to delay initiation of 


Apomorphine 
Rescue therapy 


e Injectable dopamine agonist (SC). 
e used in severe and advanced stages 
(off periods). 

Adverse effects: 


ergot Non ergot 


e As L-dopa but e As L-dopa but 
i dyskinesia & Tf i dyskinesia & fT 
hallucinations hallucinations 

e Nausea, postural e less 


hypotension 


° Ergot derivative > 
e° 1- vasospasm 
. 2- Ca rdiac fibrosis pharmacology department 


I) Dopaminergic drugs 


3) Amantadine 


Mechanism of 


AGMOMal drug, accidentally found to have 
antiparkinsonian effect 


einhibit N-methyl d-aspartate (NMDA) tvpe of 


glutamate receptors om 
e? release of DA (mild effect) ( S- =- aa 
eblock cholinergic receptors i tt aigi 


Dopamine Receptors 


Adverse effects: 


e Hallucinations 
e Insomnia 
° peripheral edema 


e Livedo reticularis 


e Amantadine is less efficacious than levodopa 
e Tolerance develops more readily. 
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I) Dopaminergic drugs 


4) Selegline 


Mechanism of action: 


Levels of 
dopamine 
increase 


e Selective MAO-B inhibitor > | breakdown of "ym == 
nigrostriatal DA > DA levels in the brain. BOF fat eeni 

e Slow the progression of the disease by 4 
formation of toxic free radicals produced 
during DA metabolism 


Metabolites 


> I t th L- 
A PTAS E Sele Sone Ih Cormuniciion with levodopa- 


carbidopa in late parkinsonism: 


e Reduces levodopa dosage requirements 


e Minimize or delay the dyskinesias and motor fluctuations that 
accompany long-term levodopa treatment. 


Adverse effects: 


e Insomnia, hallucinations 


e LJJ risk of cheese reaction (hypertensive 
crisis) 


Drug interactions: 

Selegiline should not be coadministered with: 
1) Tricyclic antidepressants 

2) Selective serotonin uptake inhibitors 


I) Dopaminergic drugs 


5) Entacapone 


Mechanism of action: 


Peripheral Catechol O Methyl transferase (COMT) 
enzyme inhibitor > 


1) 4 Ldopa peripheral metabolism 


2) 4 conversion of Ldopa to O methyldopa that 
competes with Ldona for active transport in the 


When peripheral dopamine decarboxylase activity 
is inhibited by carbidopa, a significant concentration plasma concentrations of 3-O-methyldopa, 
of 3-O-methyldopa is formed, which competes increased central uptake of levodopa, and 
with levodopa for active transport into the CNS. greater concentrations of brain dopamine. 


Inhibition of COMT by entacapone leads to decreased 


3-O-Methyldopa 


“y 3-0-Methyldopa vn, : 
COMT a Entacapone „mmi > =] $ COMT ò 
Administered im i Levodopa => Da Administered map s Levodopa Dopa 
levodopa ~ © <m Carbi- levodopa aa Oe corti in CNS 
y pa ý dopa 
Decreased metabolism 


Decreased metabolism 
in GI tract and peripheral tissues in GI tract and peripheral tissues 
Tuesday, December 08, 2015 


e Used in combination with L-dopa/ carbidopa (4 
fluctuations) 


Adverse effects: 


i ° Orange urine 
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1.The following antiparkinsonian drug is not properly 
matched with its adverse effect: 


a)L-dopa causes end of dose akinesia 
b)Amantadine causes hallucinations & insomnia 
c)Seligiline carries low risk of cheese reaction 
d)Ropinirole causes cardiac fibrosis 
e)Bromocriptine can cause vasospasm 


HOW to decrease 
fluctuation in L DOPA 
response? 


II) Anticholinergic drugs 


e.g. benztropine 


Mechanism of action: 
Block central cholinergic activity — restore 


DA/Ach balance 
Action: Improves tremors the most 


Uses: 
1. Drug induced parkinsonism (antipsychotic induced) 


2. When pt complains the most of tremors or sialorrhea. 


Interactions: Anticholinergics > 4 GIT motility> 4 Ldopa absorp 


Adverse effects: (used cautiously in 


°As atropine (dry mouth, constipation.,....) 
ein old age > T memory loss, hallucinations, urinary 
retention in BPH 


¢Benztropine is usually used in a Parkinson patient when 
the main complaint is: 


a) Bradykinesia 

b) Dyskinesia 

c) Rigidity 

d) Tremors 

e) Postural hypotension 


Non ergot dopamine receptor agonists are preferred than 
ergots due to less adverse effects 

Apomorhine is used as a rescue medication 

Amantadine’s main disadvantage Is tolerance 

Selegiline (a Selective MAO-B inhibitor) can be used alone or in 
combination and can decrease the risk of fluctuations with L- 
dopa 

Entacapone (a COMT inhibitor) is usually used in combination 


with L-dopa Neuroscience Module = 


SUGGESTED TEXTBOOKS D 


1. Whalen, K., Finkel, R., & Panavelil, T. A. 
(2018) Lippincott's Illustrated Reviews: 
Pharmacology (7t edition.). 
Philadelphia: Wolters Kluwer 


2. Katzung BG, Trevor AJ. (2018). Basic & 


Clinical Pharmacology (14 edition) New 
York: McGraw-Hill Medical. 


9/19/24 


